(1) Japanese Patent Application Laid-Open No.10-209197 (1998) 
"Power Device and Manufacturing Method Thereof 

The following is an extract relevant to the present application. 

5 . 

It is an object of the invention to provide a novel structure of a power device which 
can reduce inductance associated with an internal structure of a power device as seen from 
terminal conductors of the power device. 

Insulation plates 12 and 18 are fixed at opposite positions on a heatsink 10 with a V 

10 groove 16 interposed therebetween. A collector electrode conductor plate 14 is fixed on 
the insulating plate 12 in a position near the V groove 16, and an emitter electrode 
conductor plate 19 is fixed on the insulating plate 18 in a position near the V groove 16. 
A plurality of chips 15 is fixed on the collector electrode conductor plate 14 so that a 
collector electrode on one surface of each of the chips contact the collector electrode 

15 conductor plate 14 and the chips are arranged in parallel to the V groove 16. After 
wirebonding an emitter electrode on the other surface of each of the chips 15 and the emitter 
electrode conductor plate 19, the heatsink 10 folded in a direction that both the electrode 
conductor plates 14 and 19 appear outside. Collector and emitter terminal conductors 43 
and 41 arranged at opposite positions with an insulating plate therebetween are connected to 

20 the electrode conductor plates 14 and 19, respectively. 

Accordingly, magnetic fluxes due to currents flowing in opposite directions are in 
directions canceling each other out. As result, inductance inside the device as seen from 
outside is reduced. 
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[Ml ' '< C <4 * Vitt+mm* h ^tz.y"^<4 * 

1 0±izvmi 6&m/uX'ttfa1-Z> 
itLW^&mmi 2, 1 8«:HJ£U 2±CVt 
1 6fcja^LT= ^WmmW-mi 4 S:@5£U 
tR 1 8-Brvfltl 6 tiffin L-T 3i 5 vfWMMWWLl 9 
SrH^-rs. = ? ISiftS l 4 ±C«S« f y 

^ftiagLfc^ U;?*:fcJ;U^$ y*^^<$4 3, 4 

1 ^^nms^iiw 14, 19 tJtlX^t 
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[<fttffs#<o«5iai 

mum 1 atswNKKttR $ titjn 1 ©isw-aw* t . 
mum 2 vnjmmftmzmtitztitcm 2 ©ahf-** t . 

t fclHMESB 1 *Jj:t/fE2<7J«ffi#flcE©nm^ffi 10 
iffilESg l *5 J: V* 2 ©«^*^«<DffiPl±^5 HflfHte^# 

[ff*il2] t(FlE*l*3iOf*2^^«:'b^^S 
ft IBB S ttfc £ £ t -T 5 it *IS 1 K«t 

mrsEWidsj:^ 2 -tax-en, me^ 20 

1 *3«tOf*2W^^KSr^L-TIES$ix, 

1 *7tll 2 7— ^M^, 

iff 9 fifrfc t roffc 3 11**1 3 *s,m.(0;< 9 —*r'<4 

{lt*iS5j fltrSE^r?— TX-f^li. MIE^r?-^^ 
gRtw^ai ^-tirfc^flit?^ ? 5? v^^Hx^fl $ axfc r t Srlt 
8t <t i--5!t*S 1 ~ 4 COV ^-mfr\zm$t<Ds< <7 —*f'^ 30 

SfrE*e«k^et UT(OflSi*5J:OfSB2«5*6»«iSrfll 
x. „ 

MESS 1 WfE-<-^«±lrSfIIE* 1 © 

mmm 2 <o^#«(iHUiB* i <Dmmmtem±\z&m£ 
mmm 2 <©»6«bE»=i9:»t ^ixtzm a ltbuis^ * r 

StllE* l as itfSB 2 ©«ttJ*{HEtt-t*vCTL-*;h.fe«>— 

asas^m vxmum i as iui 2 <o$%*mfr*mi$.-t ; s 

WESB2<0*6»K©-ffl5*sg!i.fflbT, ffilE$ 1 ioiO 5 * 

2 05*B^»flE«>H»i.-flireE*6»#at ut^ftts'ii 
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[It*il8] ffIIE*l*5J:Of*2CDffl- : F-^i$:|i, loco 
cDitc^fcO^ y T^EB $ tilt r. <fc £ W# 

tit*iii o] sdiEmi j$&xfm2<D®t*mm-i.. -tax 

€ , 4x«rlB*l*5J:O<JB2 05««i*#«l^bT, JWiE« 
1 :te£Of*2<Dj&f£t£jSr@5feU 

IWISEIB 2 «5|ftak«±^iWE*f 9 ft If ISKifflK L-CI 2 <D 
S* 1 ro«ffi*s«rffilB 1 w«a»fl£«^Sff 5 J: 0 tw. 

suie^ y 7<DttLmz $>zm2<Dmmk mmm 2 <ommm 
xx/m2(omm^m^iMizM^^^m<o mf . & 

* 1 *5iO*2 Sr-tix-^nWIBliS 1 *3«tOf* 

lif*iil 2] HfHE*l*J<tOf*2C0^*#:Sr^« 
Sr^4LT^r6]SEBi-5i i: 5 W#9S 1 1 IE 

£ 5 9 3 r. t t "T Sit *tB 

1 iSfctti 2lE*W/<C7-r : V'<i'^coM5t^ffi, 

[0 00 1] 
[0 00 2] 
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3 

17— MO S F E T\ IGBT (Insulated Gate Bipolar 
Transistor) ^^htlX^^ 0 I G 

BTTI*. iE6 0 0VWl, IttlOAJ^i, JS«E» 

ikHzBl^^7/y^> 3 y (isasja*— 

[0 0 0 3] IGBT^/^-MOSFETm V 

[0 0 0 4] 13 8^. tS^co I G BT^^a-yi/CORR 
WSr^-fo *«flMb^fc*^ £ft (n) m<D 
*i#fyy8 5 tttWat5Wi«oTV^ a -T 
ftfr*>. 0 8 (a) *5<fctf (b) ^^-f J: 9 IGB 

T^e^a— /us o Ofi; SBft^^SftK^W^i-S^— 
tty- h 8 lJsWaSy^WiHWis 9 

*SE«*nTV^a o #*i#?y^8 5±©3:Sy*t 
Ut=^^ **«ffi*ti&K8 9 <!:(OKI^j:^yf>f ^^17 

flogs ^«iO««ttSMK<Ofc»o»^*f*: 

(G) 9 5^gI$n-Ct^' 0 IQttK:* ^ i/'y^Iii 
'M 8 4 J: t/x ^; > 7 ^ lii^g 8 9 i: t , 
ft, *HH*ff (c) 9 3isj:iwsm»fle (E) 9 

?^$>LTV^o HI 8 (c) 9 fcl, CCO I G B T 

^v?^— /us o ofi. ^^^^9 orttritdrt^n, S 
T-^^ 9 5. 9 3. 9 1 ft:. if&lt® 91.92 £r;fr IT 

[0 0 0 5] ft 33. a*!7 — y*/*^ x<DMMzo\,^x&^ 
Wx.'tf r N^i^^&Wj 1 9 9 6^3^^ pp2 
4 4-2 4 7l:BS/T*lltV^o 

[00 06] ' 

-Y^fcioi^-Ctt, KSSicSrKji^-r yf^m: tic: 
ffot, : 7 4i'&3fk<r>>li'?9 9is* (L) fr£5*^ 

ffi^t £fi. ^y^^y^L^IMW (d i 
/dt) ir^Jt«i"So r<7>± 5 *«JEIi, * 

[0 0 0 7] 7>f ySI^Vi?'^^ V^SrfSM 

ffl/Iffi^SrfiJffl tf^t^It a^TfetLTl^ 
( K7V^^S«l 9 9 6¥3^-§-pp 2 7 8-27 
9<WH) o 

[0 0 0 8] U^bftjftSfe, ^SfctfVf:^* 



3 ) #Bfj*Pl 0-2 0 9 1 9 7 
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[0 0 0 9]«Wlt ^!7— ^^>f 
[0 0 10] 

-f £ 1 *5 J: V» 2 ^SffiKI^±««E^g(Ett5^ y 
17 -f/W * jffiE^ > r^ss 1 

atrial 

t> mJiEfg l *5 itfJB 2 <o««»#«^ra^^aEi-5»fti» 

20 t5 0 

[00 1 l] c^fffj&^jo^T. ^°!7 — ^*-f *«:8fUx 
■*±««Ett, ^l*5J:^2 0iffi^«so— JjfrbffiA 
U 1 1 ioiO'f 2<Ol^«^-* ^1* 
^rtfcSttu 'S i *3 J:tf» 2 o«tt»*«ott* 

^tr, *ifeiu f sS2osH^»flcote^e>*n 
moo ->ft < t hi&mm l *5 ±1*35 2 oSgiSS^* 

[0 0 12] ft*3. ^l*5j:^2 0ffiffiKcQ^a;»ftSr 

[0 0 13] *^!7— ^W^tt. »^b<ii. WEIB 
1 *5 J; V» 2 <OiBHF-il|t*t>|ft»**«r^ LT^^liag^ 

40 [0 0 14] mrfE^!7— -r^W^O— ^(Dj^mt IT, 
fc±i/Jg2^««3W*:4Ett. ^ix^ix. bu1E^-^«co 
*2^lftl»«S:^UTE«*ix, iftf£?-vy<otm-fZ) 

mm** b fftwzm 2 ^ig^si: 57 -y # 

[0 0 15] r^«j*^J;ixi4. ®cSJ\«<!: tr«Sgt 
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[0 0 161 SfJfE^— *tSI4. &\Z-l-£. lVt<D^—xfc 

3ftfc2tt<a^— *«&ffi;ta^*Hi:-Cfc4< , 
fijJBbTfc 

[0 0 1 7] MIE^C— X'M;*I4, £F*b<l4. itflE 10 
[0 0 18] *^B^I-J:-5^!7— 7*/M^I4, SIII© 

(4. mm<om*mi&\z.imz.x. ^-x&t. mmmm^ 

Srfl-bTfltrE^yT'a*. t<D—mzfbZ,m 1 0>«ffi«rW 20 
IE® i ro««i»*4R»=ai-5 J; 5 fciMrE9S i <ovmm# 
«-klr@5££n. Sdi5»2om«i^«»4, WEfyr 
©teB5 fc 5 $ 2 fc^ftfei-3 J; 9 fc StJiE^ s/ 
±fcEg$*i> ME»l:fcJ:tf»2<0«ffiaKfcKH:*-;h, 
^pn^-ix^W— S)5^^aiL.-CSfrfEmi*3 4:t/»2 0iSiF 
^#£-«;&-r-5 fc fc fc fc, fldffi* 2 COjfe^CO— Iff5^^ 
i±5bT. iWIBSBl.*5J:V*2«>«|^-aK*core^, HufE*fe 
^fefcbT^ft-rSo -«-^*RW:ttSR«t LTfc«tB 

[0 0 19] ^W^figtC £ 9 , #^7^ i^F^firWj: 30 

b t&mmtm r. fc * < . suifliitfc 4 5 =■ w< 

[0 0 2 0] ^<O^^S<Ox-?7— 7= r /<^^[-*jl>-CI4, 

x w l& •? &v tr ft % 0 

[00211 Hfj!Ev^-rn<D§yw^-?^— <f/n *.\z.i$\^x 
fc, ME»i:l3i;tfSS2w«^aMfc»4, lowitl^ 

fcttfia-t-sf &vm-rz> ztfi^mtte 40 

So 

[0022] 4t>*«ciHfctf>fci?>fci4, itjE^f^fc b 
T, fliJIE*l«?««i*«cfl5«©±{^»<o^y7'S:ia«-t- 

[0 0 2 3] iCD4§-£. *iiaS(Sl*iJ;t/Sf5 2«)i«^-*flc 

it, -tn-ena(rE«i*jJ:i/ji5 2w««i»*si=*fb 

fc&£ftBfc]&9ttl45:ifc/5 s £f* bv\ itttr <fc 9 , 

itjEsgPif <?v< 7 y *fc# 0 <y zfn* mm <o-r 

n*ft/MS»:J¥$A.5Cfc*s-e*5. 50 
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[0 0 2 4] fcZSWiZ Xh^V—f?'^ *<DMi!MJ)fe 
14. mi *5«tOfJ(S2©«SWlc±*Stt*saEHS?'y7 f S: 

ffiBlw»i*sJ:VJB2«)|ft»«SrH£U SME* 1 <D*ft 

•TSK 2 SrB^U, WE* 1 <D«IS*(frKJb 

fc^E^T'Sr. -tro— B»3fc-5^1««*g*5*(rE^l 

ffifc fc 5 » 2 K>a;@ fc SftE^ 2 05®ffi3|flr;|£ fc (T^O 7 

if^tcftoT. itfjESg i *3<tr/^2 con;®jg^«^^ij 
«l«J:VSB2<o«S^-*flESr J tix j eniWESBi*3 

4 1>*^ 2 <o'«ffi*flE«^» b-cseat-r-s r fc t -r 

[0 0 2 5] **J, ^^^^#1^1*. !^-TbfcE*feW 

^^w:-tro*r*i»*sE«snfc«-cJiitniiiajii) 
[0026] ^wfijS^rjSfefiJ:*). W-ffi&)tm3:T.&m 

^r^**, *fci4^ro^xt?*ijffl-rsn fc^-c-^ s„ 

[0 0 2 7] wWMjt*ffi^*3V>r, b< 14. ME 

mi&£v<m2<D<&^m&hmmtii$:fr&^xttfaMm 

[0 0 2 8] lWE«i5t*te«-i3V^-C, BtJESr 1 ?* 

»f »u:¥ff *WE^<— ^4EWP5«0«ISU SrflftEf -> 

If «k:WEW«*H»*s-l ocospffiSr^i-?, j; 5 ia > 

-xm&M<nttcmm^%in-zjmtte?><Dx\ 

<7>«1§*¥<fc;t£<75SBijt£r 4t>S^$-frSrfc^i-5T 

sgfc^cSo t©e*tLt, — m<D^^y?*^xi&m 

[0 0 2 9] 

[0 0 3 0] Si\ EH~IH4lc:4 0. *3BW«-±S^ 

w&mm bfcfcwr-fc-So 
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[00 3 1 1 011*. *is^—;i'M<Ds<y—'rs<4 * l 

0 QZitftffi^k^ZMCDffif&Z^-to (a) te^cnw 

ffiEk (b) ttA-A«^e>afc-t«>jEffi»fffiEi"e*> 

So 

izzxmm&m frbtehtfcmmtvxmm 

Ott, S^-r5teO*f8i« (02(029) — coStfj-fflSS: 

i6 (utrtmfm «$titv^ 0 :(oii6», 
m^55Zff^^h:o^^^-<-^^i osrja^*"C 

1 6^**66^1*, &JjM<dMu2 l asRttbnT^ 

So -ixtt* S*tS»»«4 2 (04) 3rfril£i*:S 20 

[0033] rcoj; otz^—xWL i ocoJiiwjoV^-c, J* 

1 6COMfifll-wttd5ptTt-^^ffi 1 2, 1 8/&5@5£§*X 
5, «8fil2, 1 SteMz-itt?^ y^©J:5ft»l» 

[0 0 3 4] ife^^Ki 2-hfctt* ?ti 6i:if Itltl 
otlf$ll5o 3^*«S«ft«14©"f*»^ 30 

So mffi«*ts i 4 co^ffiy we h w^f* 

l^^^lftftffil 4 0^ffllC»oTL^»w»fttft^ 

Wo 

[0 0 3 5] —:4k ififtK 1 8 CO_bl£te. Sl6 icffig 

9**8***15. -<£>^ 1 9^{5i?f 

*ffl^*3t^T, Mffi=U**^*#Kf«B2 5te*HS 40 

So 

[0 0 3 6] # h^y^^fj/^i scoMifc^y 
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tlTV^So 

[0 0 3 7] Z<D£ 5t-LTSIig$*tfd, 0 1 K 

*LfcASj7— 1 0 0^filig(*:JC»L-C, * 
Slot, ^ 1 6lw*Sl*"C\ ^fP2 8C0^- 

2(r^i~j: 9*Stff«it>fk$nfc^!7— 7/^x1 o o 

^#b*xSo zntitzitTvmfJimnmm: mwm 

2 0^^bTjS$B¥ffiSr«^-rSo wOjSSB¥ffittS»J 
co#tffkE2 9l-8i 9tttf«b*xS 0 mtCj; t)ttS*±^o 
*i«J6{*:^«HS:H4 (a) ^i" 0 5'JcoSfe^«2 9 

*fMKl 4*5«fcp^S y^»S3M*:«l 9 0RB<E>seSliSr 

i o o t^-rsf^ ^-rs Q 

[0 0 3 8] 04 (a) CO«itfls:T^i, ffifS^^^ y? 
m*mft&ftM (01CO2 3) tx^s/^S^fls:4.1 
&ft9tttt5£*^ ^U^^ffi^^mP (01 CO 

2 5) 3fc*Df+ltTl^5 0 WM* 

4 3©rai:ii, »IS4 2t@t :fr&£ 
-xrT^So ha^***«-SB (01 co 2 7) 

tc^-h»^»ff4 5S:5i0f+^TV^5 o 111^^ 
**4 1, 4 2, 4 5(E>$fe«SJi, ^n^mE^tciJf^tt 
If bit. ^^/tt^LTV^So JfcfjfcR 2 9 <£>$Si2 

[0 0 3 9] 04 (a) (O^L/c$lig{££r. 03*LfcV* 
✓N^V^lMrtU ^^v?^^ffllCiH^FW*4 1, 
4 2, 4 3<7}Sa5£rft&£itSo »*b<H, 

^tvSo CcoJ:5{-LT. ^Jfeco^flifciS^-^^ — 

[0 0 4 0] 04 (a) ^b^^S^^tw, *HJgO?K 

4 1 t ^«»«4 2 fcj*A/"Ciff»»lftE«SlX, 

3 u^^m^*^«i 4 <t^^ y*t***si 9 1>-< 

— ^« 1 0 £J i^*6»« 12, 18 Sr^-e. ffigttfa 

iag**bSo h^^^^^ic^^s^m^^^ <t 
^ mffico^^coa,^^^ b iiia-et s (5 ^ /j^ s t \ u/c 
— x^^i-^^Tt^m^^gfttts coii. ^-^ y**a 

^agff4 l i = u**i8^W(*:4 3tOW-e*9, 
hi»T-*ft:4 5tC»E*uSmS!t«SltST-#So 
[0 04 1] -^CO^^, 04 (b) td^-T J; n U 

^ffi^<£4 3S:SKlx5«ati^^ y^4H^»fls:4 1 
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[£]<tft5 0 □i/^^iiiftffiH^i^y^l 
5. -tote*. W««KiJ:D*4fei- 

*E«-*-* r fcteiD-f * Sr(S« b 5 6 C t 

2 4 9^BH*snrv^5o 
• [0042] IWot, ^cm»So^^ s^V^fclJ: 9 10 

fro Zt&X$Z><DX\ ft*co»3S7>f vSr-t<o**. 
[0 0 4 3] Sfc, 3l/^«^*4 3J3itfx$>> 

[0 04 4] ft*5. 12 4 0V* !7 — *f'<<4 ^100 l£:|8V * 
t\ s> 4 1 *3±V= U^^^i*4 3 

{dftx."C\ B3ic^1-J; 9ftagT-2g*fc3 3, 3 5 5rffiv^ 
TtJ:^ 0 mi*. ^^la^iaSifli/K, 

= 7 0ic*tbT*Bi^rfBft«l3^^^ £ b 

[0 0 4 5] Bete. B5-H7l:iD, *«W*cJ:5x< 
!7-f/^ ^ 2 oHfi^ffilcot > TRW 1 5o - 

[0 0 4 6] HI 5 (a) tt, w^|IJS<D^60^!7— ^ 
/M* 5 0 O<0rttt**ig0>5Fffiek (b) fi (a) CO B 
-BlWrffiBL (c) tt (a) OC-C^W®ElT-fc 
5o 40 

[0 0 4 7] .B^&^SJ: ?t-. MffitfeSSM 

*ts**«5 7 (B5 (c) #hr) tt«*^)aia!»tt 

^ttJb^ s figflco.k® (H"t?ttit«) t>mm=*9 9 
* * m®^*^ 5 7 ^1"1M XwiftflS 
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[0 0 4 8] ^^y^^f^ys i(D*siw(i x 

tt. iteift«5 6Sr^UT. \/ 9 9W> 

««fHK5 7W^5 s^fti-stes^ttj-r 
F«ffi»*«5 4^gttt$jt* 0 y-b@ 

»a»5 4a w<0**8J»5 4a^e>#fy7 P 5 1 
coy- h«fi6*T*{*a51$««B^5 4 b *{£?&:# 5 
4 a co— SS^fcv^-CEA^*^?). ^P^rr&l^tULfc 
S^*5 3^>b4§ 0 y-h«i*»K5 4 0 
54all y 9WSm»1R 5 2 (D^mfc 

(05 (b) #flfl) 0 **lfc^^<B"Ctt. ^v^ii 

fc* y-h««3M*:«5 4^tttta5>5 4bS:Ill«-r5 
[0 0 4 9] EI 5 ( a ) fc* bfcflWftttli* — 

><«6-o*8ftv^-c, ±mmmun mz-tix-^ism 

[0050] r co J: 5 Ctx, g]6^^bfcJ: 

5 8 £315 y^JB^-iJWfcs 5 fc^HISrSE 
H51^i4 (b) tc^bfcJ: p^aEttifcAt-^'r 

fcft#a^EI**^* 1 05«t^««lcJt'<T«< ft 
9, ^O, fSfSffi^ff^ 5 2 , 5 7^ J: V) tfcgH-£<7} 
T% ^1 (^*J£o^ffi{cit-<T$bl-/h$vW ^99 9 

[0 0 5 1 ] giJig bfc J: b ^ 31* y^jft^ffs 5*5 
i^l/^^S^5 8 (H6tll»)IS5 6^T(^ 

[0 0 5 2] r.^*6S<0=3^^^ 6 ! ^^J^pT 

^*9 9 7 1 tt, til! 3^^^ 6 1 ^§:St5?i7 0 
4:^1-5**86 7 2^, ^ (D^fcU 7 2 <D&m 7 0 1*3 
CiEi§nfc3Ht«l(f7 3^t5o §11411^7 3 
AJR««^-**c:J: 9«J«bTv^S*s, tt 
&=i*9 9 7 l ^# AS*xfcti®=i*^* 6 1 £>$8^a* 

($55, 5 8 i:«*»»cft«Fic*jBt-c#*tftr. m<omm 



11 

* it \*ttW<o&Wt^®xtb o x h «fc \,\ 

[0 0 5 3] \%17 <Dffi&\Z&y ^ /<V— ^/W^CO^SB 

y<Dmm*m^Ltch<o{zmj££fr%hv>x\*te< . i io 

fitfcotk fc 5 1 Mi 4 o T t J: 

[0055] sbi-. ommw&wz&^x. itjt 

[0 0 5 6] 

^-C#^>o J; D 7— ■ fV^*. fc 

5 VMS, J: ^/hSO^!7— ^><-f 

10 0 5 7] 

[Ell] #38HI^J:5^7- t^W^^I <£>J£J£off2 
IE) 2] Bl l oi^4*«fifi<toKWH-e*So 

[ei 3] mi<DmM<DBmizte\f%ftu&m<vtzft<Dm 
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mnm (b) x-fc5o 

[0 5] *38WCJ:«X!7— ^(Ol2^«« 
U^B-B^^fffiEl (b) % *3j:lfC-C*ftWrffiEI (c) 

n -5 mm 3 * * * *>ltt 9! H T? fe 5 o 
[12 8] ftjfetf)*^— /u§y<oX7— T^W^Srffcf^-t- 

msb (b) , &£Tjwm.<o$A&m (c) -cfcSo 

10,60 

11,54 h««9lff« 

12, 18, 50, 59 mUfc 

13,17 tf^^V V^F^ir 

14, 5 7 3U^tii*8 

15, 5 1 h7^*fy^ 

1 6 

i9, 5 2 ^ y^mmmmiL 

2 0 {UHftB 

2 i Bin 

2 3 5 y * »ff SiMffl 

2 5 ^ ^^^ffi^WS 

2 7 hiB^ffBtf+S 

3 3, 4 1, 5 5 s^SS^^ft: 

3 5, 4 3, 5 8 . 

4 5, 5 3 h«T-«<£ 

1 0 0,5 0 0 X!7— ; f/^^ 
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